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SSeflxl^E Be ]uj ^-g-o] 7f^H 4^ Wo] 7}^}JL, *) 

#31; ^"71 5}£nfia^ 5)^^" ££e|]7l/;Et #7}! ; ^ ^ ^Aj- ^ 

^ilS Bflig ^,g. ^)l^(Wl)^- >^7l Ilefl^liHcj 3fl&i^- #7}); 

^12#(W2)# ^ 5|^^>=n>>iH# ^SRr #7fl; sseil^AE 3fl^^ t^c?}-^ #t}]; 

-#7l 2]>S*}E4>:Ht ^^M^^S. #7l s}£p}i3f ^<3^M: , 
E^-Tjl^. ^sj-c*) ^13^-(W3)# ^ §}£D}i3f ^*Rr #31; 3? ^>7l ^ 

^•71 §>^p>^a# ^-j^ias #7l J^z^-i- Aizj-sfftj afl4^-(W4)-g- ^ e|-oi sflig-g- 3 
^*Rr #311- S-^H, ^7} *\)m~8r ^7} z\)4^°\) Hl«fl *\o]s_ 20nm €■ 3# ^ 

3E. 2d 



41-3 



1020030021291 #ej <|J* r : 2003/10/29 

M°1<H] 

*3W-3^(ArF), «1B2K1, iJLefl^H Jfl€ BE] "J (Photoresist pattern trimming), *D^31, 
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D M1 sfl € *flS u o v ^ {METHOD FOR FABRICATION OF SEMICONDUCTOR 

DEVICE CAPABLE OF FORMING FINE PATTERN} 

[51^ ^] 

£ la £ lffe ^ EKJ^ ^£^^2x1= ^ ^-g- 51^ AH 

51 2a ifl*l £ 2d^r <g^x\d\]6\] tcj-s. p 2 s - ArF 5^3] -g- ol-g.^- bV^} ^ 

S>o] f%s$ SLAl^ ^51. 

£ 3a ifl*l 51 3d^ #7) 51 2a ifl*l 5L 2d^ zj- ^Jofl *fl^V^ ^ ^ sg^ SEM a> 

51 4^ 51 2a ifl*l 51 2d^ A AA ^ll <M*1^ ^-§- 5LA]*V Ziefla. 
51 5^ 70nm<y wl^s}-^ SEM 

51 6^- 51 2c ^ ^>=^>ia *§^eM ^ Al^Vofl ttfs. CD ( W3 )o) ^ ^2}-!- s. Alt!: aefl 

* 51^ ^-f^-ofl tf\i& ^Jr^ ^ * 
20 : 7l# 21b : ^51#2fl^l 

22c : *V=f>^3. Wl : DICD 
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W4 : FICD 

#£31 ^12: «o V ^ <H1 «V£*ll °H1 sfl^ ^ 

"o^l W 3 c]3r ^^MItt ^^^(Critical Dimension; °}*} CDe}- f-)^ ^7}- 

7 r ¥tr te^l tilB5|<?I ^ 3M*=r. 

31 ^17> JH^a^^ -t(Cell) ^3^M1 JL^IES tili^l i^tt I^Ho) 

DRAMCDynamic Random Access Memory)^ ^-^r «>iE^l ^7><y #(Design 

rule)o] #^}^ tfl«.ofl av £ ^ ^^o] a 7l7> *M-*lJl ojcf. -gjfl 

S «V£*ll DRAM 3)i ^d-s-^r O.ljtan ol*>S. ^^€^f. 4^ ol-f-fe #£31 

oj^oflA^ ^-vfl^-7fls-^^ ^2000-0045869^1- ^-*fl ej-o} e)-^ (Line-type)^ 
*lic£ (Storage node) ^ ^^§- *}, £ la ^^1 £ lffe e}^l ^£&)*1^ 
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<w> ^ £ la ofl g_o}^ uj-sq. ly-o], e^xl^Ei ^ flS-sK] = 3 ol=7] <fl 

^-^ol <&s€ ^r£^l 71^(10) #<*fl wl^o] ^t!: ^£^-(11)^ 

CE^(ll) ^H] £}j=n^£l-g- ^^^(12)^: f^H&t}-. 
<is> wis ^£BV(ll)^r W, WSi x , TiSi x , CoSi x> Al SL^ Cu A}-g-*}n} , t>}elv>}+b. 

-g- ^^^-(12)^- -f-^ f^V^-g- ^^M- ^*Rr *]-*cHH 

2^ 2fl€# 3-^3.^, #*FS<3-g- ^£^4 ^£71- ^<5> 

Tfl #^-§- A>-g-*Vcf. c^mcfl , ^^V^^-g- *}s\-^ TjltS «§>^ ^^1^ 

^s)-^-(SiN) 5£^- ^>s)-^5l-^-(Si0N) ^ ^s}-^- 7})<1^ ^-^-i: A}-g-s}-jL, 

^^-g- #^^5. #e|t^^ ^-B-^^:^ A}-§-^- ^-foll^ A>^nV 7]]^o] 5}HP}A 3 

<i 6 > sj-rit^iEi-g- ^^^-(12) #6fl y lH^<y^ ^ ^2}f>}7) ^tb i£3l*l^H 2^(13)* 

<17> olo^, 5L lb<=Hl ta)-^ ^ol ££2)l7lAE 3^(13)^: ^zM^HS. s}£p}i3^- 

^<?§^(12)* iSefl^B. 3rfli£(13)ofl o}sfl $.*}S)o] = 

*>^H(12A)# 4^-, ISefl^liS SSell^^B 3^(13)^: ^ 

<18> o)o]*] f *>=n>ia(12A)# ^£^"(11)* ^zHH 5>=n>>i3(l2A)^ ^ 

<19> ^ t lle||7|AE ae^ ^ia^(ll) +\A 3fo\] ^5. $Xr}. 
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<20> IE. lc°fl ^o], Hle^oio] =f-3i ^HM} >&S^ 7fl<l 

^ f^Hi^-g- ^^^(14)# 

<2l> o]o^ S IcH lo|^ w}^ ^^^"(14) E-mr ^2]*Rr 

efl^liB sfl^(15)-8: ^th*. 5E£efl^iH 4^(15)^: ^-S, E^£| tiftQo] tg^Q 

4iat °l-§-*H ^th}. 
<22> 3l^r*fH £ le°fl 2E*1€ w}<4 £o] t l£e|7lA H 2flH(15)* ^zj- D } ias ^<3^(14) 

* 0 l£3Hr #51^ *I1€(11A) <r, wl^^tl ^lfltfl tiVE*fl 71^(10) 

# ^#^1?)^ ^«-(16)# ^^*(16)^r ^Sel^l^^ ^-ir 

<23> o^H, ^Hfl^(i 6 ) ic-M^r 3^ sflEjo] H] °1 -B^- 

<24> o]c^A^ £ Ifojj ^.Ol^ H }-<4 ^-ol, H] E^o] ^SIM^ ^Aj-O} A] z^-^ n1-( 17 )^. 

<25> ^^^^1^(17)^: t}ELv}^3.(12A)^ go] Alz}- ^oj)^ S>JEL*l-iH( 12A)^ ^£ 

^ 3fl^(HA)^ ^-gr ^X)*}7) ^3^" 7]1<121 AV-g-^. 

<26> ^i#t!: «>^" ^91 Ef<^^ ^BH^_ ^oflA-^ WlB5}olSl Aji( W )jiJ. 

= a>^a.(i2A)^ ^7i]( d )7> nfl-f #_s.^v ^^--a- 

^-^ (Gap-fill) ^3 «1 (Aspect ratio)^ ^7}*}±r £-*H3^ afl^ ^ & 
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<29> sW^J, o.ljan <>1*>S| AIS.^ ^3 7l^ofl^ 5}^ n<%2] v\^EL sfl^C^m 

tfl, ^>7]^l^^(Self Align Contact; SAC) 4^3 *l)^)-g- 3-§-^ alB^r*] A}olofl ^ 

<30> alE^o] C D^ £-*fl ^H^ef ^ ^e^n ^aj ^ 7 }<4 f^tr 

^H^-g- Ajz^lej-o] <g^.g. 7>^]-7fl ^£1, hT-s.^ pj)^ ^jo] Tj-fofl^ y]e 

CD ^Atb o]^ S tfl^sU oicf. 

<3i> CD^ ^*fM^ 3ES.e|izie^s| (Photo lithography) 7 fl^-ol jg^ol^, 

°l* ^*Rr ^Jl ^ *>M-7> ^7l#o]4. 
<32> on- ^*fl 2|e°1)^r 193nm^ *a^o>s ^(ArF)f-^ eflo|^# #^o_S 

&o_*-h °H3ifl, ArF^ 0.08/an^£.7> ^ °J.^r 7># ^ ^-3-o]ji o.l/zm 

T^fe ti]B^°J^ ^ 0.055/zm 3}5°1.E.3. iS^^ZLe}^ ^-^^-^ 7l# ^-^n>o_^^ zi 

<33> ol§ 3fl^^7) fltfl, Ilel^liH sfl^i ^^tb ^ 7>^» 3^*1 A}-g-*> 

°J l££fl^|iB sfl€^ -fK£*H CD* I£efl7|A B B 5} *J (Photoresist 

trimming) U 0 V ^°1 ^n 1 ^*!^. 
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<34> SJM^m B.^ «<H^ wf^- Q°) 5LSSI1^1^B *flfi ^ 31*1 ^(Develop 

Inspection Critical Dimension; °]sr DICDe}- Ir)* ir^-i- -g-sfl sflig ^Tfl^l^ 

(Final Inspection Critical Dimension; FICD^r ^-)» #^171^- 7l#o]t)-. 

<35> SSell^iES] #:§] #^^> ^^M- ^l^S sfl^i^ ^1 #c^=^ oj-g- 

cfls^-2.S. Cl 2 /HBr/0 2 ^ °1 t*. ^^0.3.. C l 2 /0 2 SE^r HBr/0 2 

<36> ZL^M-, *J*fl O.Iaot ol*>s] 7l^ofl 7># ^-g-o] 7 }^tr ArF ^71^ ^ ArF 

I£e|^|iSfil *l^tr Cl 2 /HBr/0 2 ^ #e}-^Hl ai^) ^sH, e^nj 

?1#£- -H^^ DRAM if- °1 cils.^ ^ _o^o) ^.g.^ <^ei7>^l ^Tfl-I- 

#711 



[^-rgol Ol^-Jl^ ^ 7l#^ 
<37> ^ ^^j. ^Efl7l^Sl ^l^ ^*fl ^o>^ £Ee)l7]AE 

Be^J 3-g-ol 7>^«H °H1 4^ <g>S°l 7>^*V *KE*ll #*1 ^1S *H^*Hf 
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3)n *U^(W1)# ^7} ££ell^|^^ sfl^^ ^afrfe ^ ; ijufl^s 

9\ ^WaS ^"71 fr>=o>^H-g- s] ^ ov-g- Ajert^ o_^_ X)z^}a} ^2^(W2)# ^ 

l]^sf£D}iat ^*Rr #7)1; ^71 iSefl^l^B 2)1 *fl7i*l-±f ^711; 4>7l Sj^JEL^ 

^13^(W3)^- £Hr ^H4^3t #7fl; ^ ^-7) S\^\^}^3. * -#7] ^EnfiH 

^"71 ^ll^^r #7l ^14#^1 til^fl 20nm €■ ^-g; f^AS ^ «V.E*fl 

^*Rr #7j); ^7) t}^}^3.-%- ^<3^ ^Hl ^n>^H-g- s) ^ nV-g- c^j ; ^V 7 ] 
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^em^ -diz^H ^12^(W2)# £fe s)^5> = n]-^a.# ^^*>^ #7fl; #7} ^Seflxl^H 
2fl€ ^ #7l aVAl-HV^^^- ^7H5>fe ^Tfl; #7l JI^J^EDl-iHt ^z|d>^3.s. ^-71 ^>=o> 
^H-§- Q<&^% ^t\S\, q^X\ 3\5L+\^ e^-|- 2^sH ^13^(W3)# 5^i3f 

*fl4^-(W4)# e^-Ol sfl^^- tg^S^ ^-7)11- £f5M, #7l »ll^ #7] 

°fl *l*fl 3<H£. 20nm €■ 3* .2.3. *>fe wVE.Sfl #*1 « c v ^* 

#7l ^aj-g- ^*>7l ^^r, 7l^r #ofl Hj^^l^ i^jRr $ 

^*Rr #31; #7) #ofl ^£ D }a 3 |. £<£[Bj-g- ^#*Rr ^1; #7] ^ 

^ #°fl ^iSH* 3L^*Rr ^1; #71 ^JEL^H-g- s)^ 

^ #°fl Bl-«a sfl^ $\n ^lis.( W i)^. £ fe iSellxl^H ^#*Rr #711 ; #7l 

Aj-7] ^n D | ia |. 5l^^ ^3-2-3. #4*H ^l2# 
(W2)-t- g±t 5l^*>=n>^3l- ^#*Kr ^7^1; #71 ISEfl^iB 3fl^# *fl7l*Rr #7ll; #71 
5)^sfEP}iaf #71 ^=P>^H-§- #^£1, ^1^1 ^KE^ B}-7J1 

^g- ^13^(W3)* ?H=- ^n>^=H- ^1; ^ #71 51^*1-= n>^H ^ # 7 1 

s>^.o^£i^. ^zl-pf^HS #71 #.£^g- #z^H ^4^KW4)^g- g±r ^91 Bpd^ 
-I- ^#*Hir ^Tfll- S^H, #71 *fll^8r #7] ^H^Hl «1 ^afl ^°]5L 20nm ^ 
*>£r #*] ^1S « 0 >^# 

^€r, el-'?] eHJ^I #5L^ ^llK^mtll, «lHBl-<y)Sl 3^ *}JL7>(oimc)l 

, DICD cflal FICD# 20nm °1# #^ ^ &-E^-) 
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°1» $\n °fl?itfl, i^-*Rr 3}£4i3S} 7H<£°) f>}if°\ 



*>7fl -MOT". 

£ 2a ifl*l £. 2d^ £ ^^A]oj|ofl nj-s. p 2 ^ ArF °l-g-?b uVe*11 # 

^o] sflig ^^o. cf^ £S A^ o]s. #2,^ #41*1 4i^tr4. 

£ 3a tfl*l £ 3dxr ^71 £ 2a ifl*l S. 2d^ A sfl^Hr ^ ^ ^ 

SEM *}*l 0 li=r. 

^ , £ 2a°11 «>fif ^-o] ( H^H^l^Ei ^ ^ ti>i^] 

^-^o] <&s.Q BY^) 7l^r(20) ^Ml #.£^(21a)# ^ , 
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^d-£#(21a) A <H1 #^ol^Aii 2]^^o] ^£#(21a)4- ^wlS s}H^i3 

*))ILJL ^V-g-s]^ Si 3 N 4 SiON M]-nv cc^ S i0 2 ^ <i^7fl^^ 

-§: *l-8-*H ^=d}a 3 ^ ^^^-(22a)* ^^-t}. °}°]*\, ^^X\ s[£d}a 3 | 
(22a)^ ^ofl ccf^ ^ £^ *&x}?>}7} 5}£4i 3 ^ *|<3^-(22a) ^> = ^>i3-g- 

5}^^(23a)^- tt^f . 

^71^^ sj-^nf^H-g- sj^^-(23a)^: #H]^^, Al^, W^, WSixCxfe- 1 ifl*l 2)3\ 

o 

WN^-, Ti^, TiN^v, TiSix(x^ 1 ifl^l 2)^\ TiAlN^, TiSiN^, Pt*h Ir^, Ir0 2 ^, Ru^, 

Ru0 2 ^, Age]-, Au^l, Co^\ Au^, TaN^, CrN^, CoN^", MoN^-, MoSix(x^ 1 2)^, A1 2 0 3 
n, Aim, PtSixCx^r 1 ifl*! 2)^- ^ CrSixte 1 xfl^l 2)^.2.3. <>l-?-<H*l 

€ 3<H-£ *>M-^ ol-g-^cf. o] nfl 5}E4i5| 5)^s|(23a)^ ^ S^Z^o] 
^S^(21a) ^4^1 ^ -£^*Rf «>, 500A ~ 3000A ^-£^1 ^jg. 

^^Hr ?M w>#^*>^, ^^Dj-^H-g- ^<g^- ( 22a)^ ^-f^fls. h]^. 500 A 
~ 5000 A *§^*Rr 3J°1 

#3E^(21a)£- *>=n>^a-g. S|^^(23a)# ^T^M ^ ^7>^ 

^r, ^i£#(21a)^r W, WSi X( TiSi x> CoSi X) Al 5E^r Cu ■§•-§• 5fH"}i 3 | ^ 

91^ (22a) -f-#s} %<£^-6: -&lzJ-*H <8^«Hr a] BeKKSEfe 

£^r) n^-$r 2_s.f;}7) f^°i-8- ^ E7 V ^^*>7ll *> 
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#3-8: ^l-§-^cf. ofl^cfl, #^^-g- ^<S°M- ^sj-^ 7fl<l3. 3^M|fe 

^3^(Si 3 N 4 ) HL^r ^^^(SiON) ^ 3^0} # ^ o. A}-§-^-JL, f^V^ 

-§- M^J°3. 1-^^711 ^^-^•ir^-g: A>-g-^- T^ofl^ Al-sJ.^- # ^ *}i=n}-^5L-&- 

3^, 7l^-(20)-8: 3. M}«-oj] ^^^-SSf £^^21 2-^ i^Kr 3 4^ 
71^(20)^-^ 7\]#«\] Ti^VTiN^- ^Hfl^^nv ) ^^/c e flo] jg.o} 

3X£-*\. #-£#(51a)<>l TlMH^ ^£^(21a)2)- 7l#(20) Tfl^ofl 

-§- s)^(23a)2] ^-ti]-A>£7> ^-§-<LS ^1*11 \f«VAV7> oI^t^ ^*r*l <g±r ${Qo] ^^5)^ 
"J-^l^, *>J=*}^3.-g- s]^Bi-(23a)34 iSefl^l^HSl ^Sj-^-g- ^^1*3 -s-^ o. 

3. ^>^1#(24, ARC)^: 

<^7H ; ti>A|.«J-xl^(24)^ zl ^z}- 4f^oj -^a>*V -FM Till (Organic)^ 

l-^-i- °l-§-^, 100A ~ 1000A wlm^ oj=o. ^.^^ %o] «>^^>c)-. 

°H A 1, ^a>« 0 V^)^(24) ^Hl F 2 MNI-g- ArF *<H 

- COMA SEfe ^Hiel|o]n t A>-g-^ , o]s..fi. ^ S^(Spin coating) ^ ^-8: *«fl 3 

^t!r £1^ cM-, F 2 ^€ SE^ ArF i^-^^r til HH^^l ^ ^ s}7l db^S] 
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3* ^% ^°fl 3*fl i^MM- ^ ^ ^Al^l cf-g-, ^ 

3 -f-Sfl ^ ^# f-g- l£el]7|iE sfl^(25a)* ^W^f. 

<58> ^ 2a°1H 3flii(25a)Sl ^ W1°M , ll^jAE sfl^(25a) Aj-o^ #3 

£ dl^cf. ^^M, Wl^Sr £ 3a^ (a)S)- ^ ^ ^ £. 3a^ (b)^ ^ SEM £ 
A]^ t3>sf ^-o] wIhb}^^ DICDe} ^- ^ ^nf. 

<59> £ 2b<Hl £A]^ «>2f ^-o), l£e]|7liE 2fl^i(25a)^: v\ + EL3, &^*{ ^ 

^^-1: *«fl ^>« 0 V^l^( 2 4)-g: ^3 o.jl AJz}-^ v \ , 0} nfl iSefl^liH 3fl€(24)£] 
* sl^sf^H ISJ^liB H*^ 1 Jl4« ^ ^-E ^ SUE^ Cl 2 , BC1 3 , CC1 4 

HC1 ^ <§^7fl 7>>2» A>-g-^ S-E^p}# oj-g-^H Ajzf ^-g- AjAle>^, ol nj] 0 2 7>^1- 

<eo> ol nfl, ofl^cfl S>-§-^ 0 l^zKReactive Ion Etching; o]*> rieh} th) *>-g-^ 3 

-f ^(Top)^ ^(Bottora)^lA^ 4^ 400W ~ 800W2J- 70W ~ 130W^ is}JL ^ vfl 

^ ^^^r 6mTorr ~ 12mTorr5. -ft-*]*bch SEth Cl 2 /Ar^ ^ *}&*k ^-f CI 2^ 

35SCCM - 65SCCM , Ar£- 20SCCM - 50SCCM^ $^3. zj-zj- ^\%^ v}^^t^. 

<6i> Tfl^SJH, 1£s1]71ae 2^(253) -4 «>A>« t J-^^(24)l- ^-l^^HS t}£D} ia |. s\a$ 

^(23a)-g- s\*8*\^v}^B.mbm 

<62> 5)^^-(23a)ol W^, WSix^ 5E^b WN^4 ^-o] e^^i( W )^- i^fe ^ 

°i ^^}^r SF 6 /N 2 ^ ^ 7>^«- Af-g-tF ^5|^n>l- o]-g-^tf. 
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<63> oj nfl, cfl^cfl rie ^-a]l- a]~§-^- ^-f ^-«.<4 ^o^o] z^-z]- 450W ~ 850W2r 

30W - 60WS. *Vul ^ vflo) <y-^_g. 8mTorr i6 m Torr5. -^-^1 . SEtr, SF 6 ^ 7SCCM ~ 
13SCCM , N 2 ^ 10SCCM - 20SCCMS] w^S. A r-§-*}^ ^r^W. 

<64> *e*Y i s>=D>^a.-g- 5M3^(23aH l-H^^&l^Bi- Ti^, TiNsh TiSix^, TiAlN^ 

TiSiN^ ^-o) ^Ef^-(Ti)^ i^-SRr ^-f , ^ 31 7>i ^-§1, Cl 2 # ^ 

<65> s:>=n>^3-8- s)^sK23aH Pt , Ir, Ru SE^r o]s.o] ^Sj-t-g- ^ 

4" ^ 311 l-i Till 2] 7>i«- Aj-g-tb *e)-^>» ol-g-^, ol nfl AlZ| 

^Hl- ^IH^ ^ °l£r«fl 1^*1 (High ion energy) 7> ^^>S.S. o]^- o}sfl ^<y-(Low 
pressure) ^ 31 ^H 0 ^ 4^ (High bias power) -f}-*l .£-!=- s}^ 3jo] a]-^ ^cf. 

<66> £ 2 b°lH iSEfl^l^H 3fl^l(25b)^ Wl^l^i W2S ^^-^ ^^ol ^^(Be)^ 1 ) 

i^e^l^B 3flEi(25b) A>ol^ d23. dl°fl t>l*fl ^o^t}. W2^ £ 3b^ 

(a)4 ^ ^ ^ £ 3b^| (b)^- ^ ^ SEM £a]^ a)-<2}- ^-o] £ 3 a oj D iCDofl 

<67> S. 2b^ s)^*>=P>^a.(23b) ^^H^ wlH5r^l ^5)-7f HTfl M-El-uf^ 

^Lt, 5}£4i3| 5)^^V(23a)^ ^Sl^r <#-8: ale^o]^ FICD# DICD tfl 

«1 20nm °1# 3]- 711 91^. 

<68> ^o^, ££j|7liE -^e^ ^-|- ^Al^>o^ I1^]ae 3fl^(25b)3f ^>« 0 Vxl^ 

(24)^ ^Tltr 43 ^^^^ ^Hr#* ^71^. 
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<69> o]o]x\ £ 2c °11 go] t s\^^}^v}^B_(23b)% ^44^33. s>=D>^3-g- 

^<a^-(22a)* ^z^H *>=nf^3(22b)l- 
<?o> ^^H^b ArF f-^ iS^^ZL^ -^-g- ArF-g- SSelH^H 

# °l-§-tb 3fl^^ aj-^ls>^ %S. ^-^ol^-S, £ 2c^ ^n>^3C22b) ^ -4^ 

FICD» ^o] £ 2b^l sH^:ELn}iH(22b) ^ ^ 14 c| Jl-43^ ^ 

<7i> ^JELnj-^-g- ^<a^(22a)^l ^91 CF 4 /CHF 3 /Ar/0 2 2l ^ 7}if A]~g- 

<72> o] nfl, ofl^tfl RIE A]-g-^- ^ 400W ~ 800W^1 Af-g-Sl-Jl ^ vflo} <y-^ 

-i: 35mTorr ~ 65mTorrS- -fMW. 5^, CF 4 ^ 25CCM ~ 65SCCM , CHF 3 ^ 40SCCM ~ 80SCCM , 
Ar^r 50SCCM - 100SCCM, 0 2 ^ 12SCCM ~ 25SCCM *\-%--g\t= ?A°) ^V^W. 

<73> £ 2c°lH OlB^^o] cgOElo} m. ^, $A§v}ELv}^3.(23c)£\ ^ W2°1] -*! W3S. 

3c^ (a)^- ^ £. 3c ^ (b)5+ ^ SEM A>^ofl u}<2}- ^-o] £ 3b ^ CD^l 

^ $U*4. 

<74> £ 2b2] 5)^*>^n>^H(23b) ^ ^^Hfe ^HH^ ^5]-7> 3.711 t-j-Efl-f^] <& 

#£.4, £ 2c^ S>cn>i3(22b) ^4^1 0 2 7>i^ ^ 3} 

5]^s> = n|-ia.(23c)^ ^S)^ <%^r 2ix£f>}cq alH2}^I^ FICD» DICD t\\B] 20nm 
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<75> °\-$r*\, S]^S>=D>iiH(23c)» A}-g-*l-*l ti]«fl ^p>>ia.-§- ^<g^-(22a) 

^]2} d }a 35 . ol-g.^ ^ ^H] S^xl^e 2flig(25b) iE^r ^> a o v ^l ^(24)^1 34 

^^-7}^ <yti- ^^i^i 4 s SZcf. 

<76> cf-g-o.^ £ 2cN w>fif ^-ol, 5]^^ = o>i3.(23c) ^ *>=°]-^3.(22b)» 

^£^(21a)-l- *>^>^3(22c)2l- ^£#3fl^(21b)^] «1H 

<77> o] nfl, ^^*V u}<2]- go] 5]^^c u |.> ia(2 3 c)1 . A>-g-^-o]] Ufa), ojs. ^7^} 7] ^ 

7> ^^^^r &ofl7l ^*fl ^£^(2i a )^- ^nf^a-g- s) ^(23a)*)- ^ ^£.5. ^>-§-^> 
71 HL^r ^olde^iE ZL ^*)l<af S^l* S^JlS.*) , ^£^(21a) 

^^-i: ^1^- te, ^ ^S.^H(22b)S] £^3. ^i#^€(21b)^ ^-8: 

<78> <^7l^ f #JE^(51a)^ 3^ 5)A|^ D | ia (23 b ) A>-g-^j- 

<79> 2^ oflfitfl RIE A>-g.^- #JjL<4 §].«.6flA^ ^ £. 4^ 450W ~ 850W^ 30W 

~ 60W5. *}JL *»4 ifl^ <y-^-§- 8mTorr ~ 16mTorrS -fM SF 6 tt 70SCCM ~ 

130SCCM , N 2 ^ 14SCCM ~ 22SCCM^ ^fls zj-zf a>-§-^>^. ^o] H>^-2}*].cf. 

<80> s. 2(HH 3^ ^(FICD) ^, *>=*}^3(22c)^ s.^ W3<M W4S. He^s] 

^, *}.E.4^H(22c) d45. d3^1 Hl^fl ^^4. 44^ t W4^ £ 3d^) (a)^ £ 
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^ 3? £ 3d^ (b)^- ^ SEM A};*lofl ^-o] £ 3 C oj cm ) # 

<8i> tl-^, v}Q €£#^fl€(21b)4 7l^r(20) A}o]ofl Ti/TiN^ SH^*]^ 7 fl 

, ^4-^1^ €£#2fl^i(21b) Aiz}- ^, BCl 3 /CL 2 sl 7>^# Af-g-^ 

<82> ^mcfl, RIE A}-g-^- ^o. #_SjL<4 ^o^o) ^.g. ^ 400W 550W ^ 50W 

100W5. a>}JL ifl<q <y-^# 7mTorr ~ 13mTorrS -fi-^ltb^. SEtb. BC1 3 tt 7SCCM ~ 13SCCM, 

Cl 2 ^ 80SCCM ~ 150SCCM^ "j^S. z}-^ A>-g-^ wfB^^tf . 

<83> £ 4^ £ 2a xfl^l £ 2d 3] ^ #31^ ^7^1^ ZLSflHolcf. 

<84> *\}?}rj\ f s. 2a<HH ^7l DICD(W1)7}- 95nm^5i# nfl , J£ 2b^l 3 ^^ D >^3(23b) ^ 

CD^l W27V 92nm<>l5.5., ^ f>^a.(23b) H^aI e^o] ^«fl ^ 2nm^) CD # 

± J±5ft^, i=M -£ 2c^ *> = ^a.(22b) 3^*1 HHl^o 1 ^Aj-ofl g|«f) s}£u}a 3 

(22b)^ W3 oi 77nm7> 5]<^ 15nm^ #i Jl-47}- M-^rf. ■ 

<85> ol^A^, £ 2d^ ^S^MHtflb) <8^a1 ^A^ofl <q*fl FICD oi ^^0)0} ^ W4 

72nmS. 4 A 1 5nm7|- zJ-^}$|nK 
<86> trj-e}.^ , DICD7> 95nm<>lJl FICD7> 72nm°l:°5. W4^ WH wl*fl 20nm ^^-i-^^ S}- 

<87> nJ-BM , ArF ££5] in B}3l ^-§r -g-Sfl HlBe^-oi ^.g. ^o. 5]^^^p> i3 
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3!)* 3^*1 ^l-§-^H Sel^ 2i^-6r ^t}^ igSLS.v] \3)^°}°) *d^-Br DICD cflu] ^ 
20nm o]# ^ - 

<88> £ 5^ ^d^o] 70nm<y tflH^^l SEM Af^l^- i^^-cf. 

< 89 > £ 5» 3^ £ 2a ifl*l £ 2d^ ^sfl S>2=*>^(22c)S+ #IE#3fl 

€(21bH tilHH^^l oio t ^ i alH5]-<y^ ^-8- 3 a ArF SSsl^ne} 

^*fl 95nm ^5.2) 7>^cf ^le}£ H&| n J ^-g- -f-*fl 70nm a}-^*} 

*1 ZLJ£4 ^ a^}*] 7 >^^7fl ^-g- s^Jih ^ $X^. 

<90> £. 6^: £ 2c^ ^P>^3 ^^A] -^-^1 Efltil 2fi A^Z}- E^o] 0.0) ^ 

<9i> £ 6-1: , aR>°1 #7V^i afef Hel^ol 7^3^ ^ ^ $m «h 

40%, 60%, 100%^ ^Hnfi 3 ^. ^<S^(22a)^ Aiz}- f^(End Of Point; °)*} EOPS} 

<92> nJ-eH, s}£4iai ^<S^(22a)^ 1-^4 ZL ^4 AjTV-i: ^^^1 



^ *r HOT. 
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3^ *r ^1, ArF JE^r F 2 ±% 7l## °l-g-«Hr ^.o. 2}]^^ ^o. ^ oi 

C H, ^n^s te^^7>^ =--§-4 7>^ T 5U^r I4f 7l« 
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1] 

^eh^ ^ ^ ^o] 4^ ^.g. ^*fl ^ll^-(Wl)* ^~ #7] 5LSefl^l 

— H^l ^*Hr ^1; 

£^1Z| Ef^l-i; ^13^(W3)# c}£p}iHf ^ #31; ^ 

7fl 4 ^(W4)# ££r SKI Bfl^ $^«Hr #31S if-^ , 

#71 afll-^g: #71 *fl4^ofl «l«fl ^<H5L 20nm <E 3# ^^SLS, *}5LM) ^ 



['^^ 2] 
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31 

*fl 1 %H1 5U<>H, 

^"71 iJs.eflxl^B^ ArF ii^-g- ISel^AE £ ^ f 2 i^^-g- iSE|^]iHt 
*}tt ^-dr ^^°-sL t}^ «V£*ll ^ . 

[3^*8- 4] 

^-7] ^U^-(Wl) ifl*l #7] aj)4^(W4)£-, W1>W2>W3>W4^ ^Tfll- ^ ^-§- 
Sfrfe *)]2 

5] 

i w sa<H^. 

^71 5)Ags].cp). i3fe ^. 7 ] 3|A);7}-~ °- -^Z)-^ #3HH ^T^^ ^-g- f^lOS 
^ *KE*)1 ^2: HfrU. 

6] 
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Sel^BlW, k\n, m, WSixCx^r 1 2)^, WN^-, Ti^ ( TiN^, TiSix(x^ 1 

2)^, TiAlN^, TiSiN^, Pt^, Ir^-, Ir0 2 ^, Ru^, Ru0 2 ^, Ag^, Au^ ( Co^, Au^", TaN^ 
, CrN^, CoN^, MoN^\ MoSixUir 1 vfl*] 2)^, A1 2 0 3 ^, A1N^\ PtSix(x^ 1 vflxl 2)^ ^ 
CrSix(xfe 1 2)^°.3- o]^o]^\ ZL^-0.3.1f-B\ ^<>\S. o]^ aVnVo. 

^ ^-i: ^°-3. S}^ ^12: « 0 >^ . 

7] 

6 %H1 &M*1, 

[^^* 8] 

*ll 1 3^ *fl 6 M^i, 

9] 

6 *cH 

#7l *j-JE.n>^a.-g- 5)^5}-g- *]zHHr ^-TfloflA^ 
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^7) 5}^n>>iB.-g- Sl^^-o] g^J-fr £f^u 34" , SF 6 /N 2 ^ ^tJ" o].g-s> 



10] 

9 *<h sa°H. 

^"71 ^31-§- jc^H=. 5}£ P 1-a 3 ^ Sl^-fr ^^Wb #3HH, 

xJr*)o\]x] ^<q. s>J=Lofl^ 4^1- ^ 450W vflxl 850WS}- 30W ifl*l 
60WS. A>-g-*>Jl, ^ iflsl oj-fj-g- SmTorr ifl*l 16mTorrS. SF 6 ^ 7SCCM tfl*l 

13SCCM , N 2 ^ 10SCCM ufl*l 20SCCM^ ^ A}-g-^ ^-g- ay^j ^ 



[3^8- HI 

^D^a.-g. ^sRr ^HH, 

3) £.5. 0>JE.^11 ^12: "o 1 ^. 



12] 
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rr #51*11 *\}3z 



13] 

^7) Z}^v} + 3.-%- ^<a^-g- ^*Hr ; 

#7] Sf£D}i3-§- Tjll^ wVn}-o^ ^ o_ CF 4 /CHF 3 /Ar/0 2 ^ 7\^2) €^ 



14] 

*ll 13 $i<H^i , 

7fl<gcq ^cn^a-g- ^n^g- ^^Rr #3HH, 

#"§-^°l£r*m 400W 800W£) A^^Jl 35mTorr 

^*1 65mTorrS. ^M^M, CF 4 Tf 25CCM vfl^l 65SCCM , CHF 3 ^ 40SCCM tfl*l 80SCCM, Ar£- 50SCCM 

vfl^l 100SCCM, 0 2 tt 12SCCM tfl*l 25SCCM ^^5. zfz}- a>-§-^>^ ^-g- Wr^o_£_ t}^ uV;£*ll # 
*1 « 0 ^. 
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[^T 1 * 15] 

*)1 2 ^ *fl 5 %M1 ojo^^ , 

#71 2^2}-^ ^i^* #7l s]Aiz|-^^- ^z^fe cfTflofl^ SF 6 /N 2 ^ 

1*3^ 16] 

#7l s:>=D>^H-g- 5)^^- ^Hl ^>«oM^* ^#*Rr #31; 

#7l #a>«j-*i^ #31; 

±% ^ ^# ^£.5. e^-<y 5fl€ ^^fl *)U^(W1)# ^ #71 ile^l 

— H^] 5fl€^- *l^*Hr #31; 

#7l iSsflxl^E^ afl^^- ^izl-p^as. #7l tiVA}^^ ^z^}^ ^Tfl; 

#7l 5LS.3l*liB£l SflEl^- ^Z^nf^HS. #7l sr>S.nl-^3-g- sl^^i V * ^z}- 
*M *fl2#(W2)-g: 3Hr 3 *<8 *KH= H-^3L# ^#*Hr #31; 

#71 iSefl^iB 3rfl^ ^ #71 *fl7lsHr #7fl; 

£Aizl- *fl3^-(W3)* *>=n>^H» *§#*Rr #711; ^ 

#7l 5l^3->^.n>^a. ^ #71 sfEDliHf ^l^oliHS #7l nl^Z|^^- ^Z^cr} 

41-28 



1U20030021291 <a}*>: 2003/10/29 

[^t 1 * 17] 

A 16 %H] 5&°H. 

A oM ArF MNl-g- F 2 ^#€-§- Il^]^]iSt S.^ 

18] 

*i| 16 %H] 5U°1<*1, 

^"71 ^ll^(Wl) ifl*l #7l ^l4^(W4)^r, W1>W2>W3>W4S] ^Tfl* ^-8: S-^i 

*>fe- ^-£^1 ^12: « 0 >^. 

[^T 1 * 191 

*fl 16 %H1 &°H, 

^Bl-gsl^q-, Al^-, m, WSix(x^ 1 ifl^l 2)^, WN^, Ti^, TiN^, TiSixCxfe 1 ifl*l 
2)sv, TiAlN^, TiSiN^, Pt^\ Ir^, Ir0 2 ^, Ru^, Ru0 2 ^, Ag*h Au^, Co^, Au^, TaN^, 
CrN^", CoN^, MoN^, MoSixCx^ 1 ifl*l 2)*h A1 2 0 3 ^, AIN^, PtSixCx^r 1 vfl*l 2)^ £ 
CrSixCxfe 1 tfl^l 2)^5. ol^-<>i^l H#o.S.-?-El *\&\& 2[o\5. °]±=. sfufo^ 5.^- 
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[3^8" 20] 

16 *<M1 5A°H. 

^•71 1Va>«Vx)#-^ -ff-71 ^l^<y ^-fr ^ «VE*ll ^2: « 0 >^. 

[^t 1 * 21] 

*n is 5a«H^. 

A <M ^>«o v ^]#^- ^*Rr ^HH, Cl 2 /Ar^ ^ 7}±. l-e)-^n>§ A>-§-§}^ ^ 

tiV^^i ^ « 0 >^ . 

22] 

*fl 21 * 0 H1 SU^H, 

^M^l^z* *J-tiHH ^fif spjLofl^o} ^ f ^ 400W tfl^l 800W5f 70W tfl^l 
130WS Al-g-SMl, ifls} oj-^-g- 6mTorr 12mTorrS. -fM*}^, Cl 2 ^ 35SCCM ifl*l 

65SCCM , Ar^r 20SCCM vfl*l 50SCCM^ ^^S. ^ ^-g-^ 3j-§- ^ &S.*t[ *fl 

2: 
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[^t 1 * 23] 

7}% #°fl ^€-§- i^Hf- ^£#-§- *g#*Rr #31; 

#?1 #<hi 5}£o}ia-8- *§#sRr #31; 

31; 

#71 ^n^H-g- Sl^S]- ^Hl Hi- 1 ?! ^11^ (Wl)* iSEflxl^H 

sfl€* ^*Hr #31; 

#71 SSell^l^H 2H€* #7l sf^n^^-g- S]^^# ^em^o.^ ai^]. 

^ ^12^(W2)# 5l^^>=p>^» *§#*Rr #31; 
#71 XSell^liH 3fl€* ^71^ #31; 

#7l 5]^*>=D>ial- #ZM^3.S. #71 S>^n>^a.-g- ^<g^ #^£1, #Z}-X| 3\ 
5L*\7J E^Til-a- ^13^(W3)# 5}E^Ht *§>8*Rr #31; ^ 

#7l 5J^s>^.p1-^i3 ^ #71 s>=D>>h5L^. ^p}a 3£ #7l ^£#-ir #zHH 
^14^(W4)# £±= e}°J^ ^£#5fl€# ^#«Rr #311- 5L^>^, 

#71 ^ll^-^r #71 *H4^H1 til^ll 20nm ^ ^-#^5. #5.*fl #*1 ^lS 

[3^*9" 24] 

*fl 23 %H1 



41-31 



20030021291 #^ <U^ : 2003/10/29 

#71 i£e]|7lAE ArF i-^^. SSefl^liH ^ F 2 i^€-§- l£5^]iBt 



25] 

*11 23 %H1 &M^, 



26] 

*fl 23 ^1 &<>H, 

^-7] ^i^(Wl) tfl^l ^]4^(W4)^r, W1>W2>W3>W4£] ^Tfl!- 5^ s^jo S 

27] 

*ll 23 *<H1 Si^H, 

A oM S^^^Hfe ^"71 ^4*Kr #3HH *\]7)S\$= ^H)-°3. Sfrfe 

oVESfl 

[*<^*J- 28] 

^ 23 *<H $a<>H, 
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^£#^8- ^"71 5}£^i3* s\ 51- 3f :g.<|] ^JlS ol^<H^l 3* <!r}±r 

avs^l #*1 ^12: yo 1 -^. 

[^^J" 29] 

*fl 23 SE^r 28 «<M1 5a°H, 

30] 

23 ^ *fl 28 Sa^H, 

*fe S>5.^1 ^12: 

31] 

*fl 23 $a<^i, 
32] 

23 *<H1 A^H, 
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^"71 S}£n}A 3 | S\^m^r A^Rr #3HH, 

SF 6 sq- H 2 7} F 6 /N 2 ^ ^ #eJ-S"># ol-g-^, i&-§-^ol^zJ- 

450W 850W^ 30W 60WS. ^f-g-^Jl, ^ 8mTorr ifl*] 

16mTorr5. SF 6 ^ 7SCCM ifl*l 13SCCM , N 2 Tr 10SCCM 20SCCM^ *g$\S. ^4 a>-§- 

Sj-fe aVt^l *fl2: «o v ^. 



41-34 



20030021291 #^ <*];<}: 2003/10/29 





If] 




2a] 



Z 



11A 17 





dl , wl 













-25a 





-22a 
-21a 
-20 



•3 ^^>: 2003/10/29 



41-36 



20030021291 



[-£ 2b] 



7 



IS. 2c] 




15. 2d] 



Z 




A 



d2 . 



w2 



(Wl>w2, d2Xt1) 



-25b 
-24 

-23b 




-22a 
-21a 
-20 



d3 




w3 



(w1>w2>w3,d3>d2>d1) 




-23c 
-22b 



-21a 



-20 



(wl >w2>w3>w4. d4>d3>d2>d 1 ) 
(w1*14+20nm) 



d4 



w4 



4-22c 



' dl' w1 



-20 



<y*l-: 2003/10/29 



41-37 




n 2003/10/29 



(a) (b) 

15. 3c] 



23c 




(a) (b) 



BEST AVAILS c ° 



41-38 



2003/10/29 





41-39 



1030021291 



2003/10/29 



[£ 4] 

05 
>± 

=j 
3 




41-40 



0030021291 



°AA- 2003/10/29 



[-E 5] 



22c 



21b 




[5L 6] 



40% 



60% 



100% SfEO^H ¥2)1 CHdl 
*W Era till 



^EST AVAILABLE 



41-41 



